Promiscuous (+)-γ-lactamase activity of an amidase from nitrile hydratase pathway for efficient synthesis of carbocyclic nucleosides intermediate.
Based on bioinformatics analysis, the promiscuous (+)-γ-lactamase activity of an amidase was identified in Rhodococcus erythropolis PR4 and found to be involved in the nitrile hydratase pathway. The amidase is highly enantioselective and can be used in the kinetic resolution of the Vince lactam. The known structure provides a rare insight into the catalytic mechanism of (+)-γ-lactamase with absolute chiral selectivity. This lactamase was cloned, purified, biochemically characterized, and demonstrated to be an ideal catalyst for the preparation of carbocyclic nucleosides of pharmaceutical interest. The chiral selectivity of this enzyme was investigated by molecular docking and site-specific mutagenesis, which provides a foundation for further engineering of these versatile biocatalysts.